The purpose of this study was to examine complicated lesions of saccular aneurysm and dissection. We investigated the ascending aortae in 5865 consecutive elderly autopsy cases, and 5 cases (0.085%) of aortic saccular aneurysms associated with dissection at the edges were selected. Their edges characteristically protruded like a shelf, which histologically consisted of an inner part of the dissected media. All patients were female and their mean age was 76.8 (67-89) years. The aneurysmal walls at the center showed severe fragmentation and disappearance of the elastic lamellae of the remaining outer media. Thus, partial sections of these lesions were not sufficient but cross-sections of the whole diseased regions including the edges were essential for diagnosis. One patient had 3 saccular aneurysms and an adjacent shallow depression, which we called "healed microscopic dissection". Histologically, it showed disappearance of the inner media and was replaced by fibrosis in continuation from the intima. This lesion showed no findings of intramural hemorrhage or thrombus, and thus it will differ from organized thrombi in the dissected false lumen. Another patient presented had an aneurysmal rupture which resulted in cardiac tamponade. This case implies the need for surgical treatment of this entity. (Jpn Heart J 2001; 42: 597-606) 
AORTIC dissection has been referred to as a dissecting aneurysm, since a false lumen disguises dilatation of the arterial diameter. However, dissection has recently been differentiated from aneurysm because dissection does not usually show actual dilatation of the arterial diameter. The pathogenesis of dissection and aneurysmal dilatation is still controversial, although atherosclerosis may affect both lesions. There have been only a few reports on the complication associated with both diseases. [1] [2] [3] [4] The purpose of this study was to examine such lesions with their initial changes in the ascending aortae of elderly autopsy cases.
METHOD
We examined ascending aortae in 5865 consecutive elderly autopsy cases at Tokyo Metropolitan Geriatric Hospital between September 1972 and August 1995. Criteria for the entity "complicated lesions of saccular aneurysm and histological dissection" were as follows: (1) grossly, a saccular aneurysm with a shelflike protrusion at the edge (Figure 1) , and (2) histologically, severe fragmentation and disappearance of elastic lamellae of the remaining outer media at the center of aneurysmal walls and fibrosis of the medial dissection at the edge (Figures 2 &  3a) .
Formalin-fixed, paraffin-embedded specimens were stained with hematoxylin and eosin, elastic van Gieson, Azan and iron stainings. . Shelf-like protrusions are observed at both the proximal and distal edges (arrows). Lesion (C) is a small ulceration adjacent to Lesion (A) (arrowhead) and Lesion (D) is a shallow depression adjacent to Lesion (C) (asterisk).
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Deparaffinized sections, 4 µm thick, were incubated in methanol containing 0.3% H 2 O 2 for 30 minutes at room temperature to quench endogenous peroxidase activity. After blocking non-specific staining with 5% skimmed milk (Snow Brand Milk Products, Sapporo, Japan) for 30 minutes, the sections were stained with monoclonal antibody HHF35 against muscle-specific actin 5) and HAM56 against monocyte/macrophage, 6) both of which were generously supplied by Dr. Toyohiro Tsukada of Sanraku Hospital (Tokyo). After biotinylated anti-mouse immunoglobulin and peroxidase-labeled streptavidin (DAKO LSAB TM Kit, Peroxidase; Dako Japan, Kyoto, Japan) were both applied for 10 minutes, 3,3'diaminobenzidine (DAB, Wako Pure Chemical Industries, Osaka, Japan) was applied for 10 minutes. The sections were then counterstained with methyl green.
RESULTS
We encountered 5 cases (0.085%) with this entity (Table I ). All 5 patients were female. Their mean age was 76.8 years (range 67 to 89). One patient died of cardiac tamponade due to aneurysmal rupture. Their ascending aortae were moderately to severely atherosclerotic. All 5 patients were negative for syphilis. Aortic regurgitation was confirmed only in Case 1. With regard to systemic atherosclerotic diseases, acute myocardial infarction was a direct cause of death in Cases 1 and 5. Old myocardial infarction was observed in Case 3. Arteriosclerosis obliterans of the left femoral artery was observed in Case 5. Small cerebral and/or cerebellar vascular diseases were observed in 4 cases.
We describe Cases 1 and 4 in detail below.
CASE REPORTS
Case 1: An 86-year-old Japanese woman died of acute myocardial infarction. Autopsy findings showed 3 saccular aneurysms, measuring 5 x 5 x 4 cm (A), 4 x 3 x 3 cm (B), and 2 x 1 x 1 cm (C), in the ascending aorta 3.5 cm distal from the aortic valves ( Figure 1 ). Jet lesions, 7) which are areas of endothelial roughening and reactive fibrosis at sites where a swift and turbulent regurgitant stream of blood strikes the endothelium, were confirmed on the left ventricular surface. Lesions (A) and (B) compressed the left atrium. Lesion (A) was filled with thrombus and Lesion (B) had a thrombus in the proximal part of the lumen. Their most characteristic gross appearances were shelf-like protrusions at the proximal edge of Lesion (A) (Figure 1b , arrow) and at both the proximal and distal edges of Lesion (B) (Figure 1c , arrows). Histological examinations showed that the shelf-like protrusion comprised the inner wall of dissection to form aneurysmal orifices (Figure 2 , arrows) and that the dissected middle-third of the media in the neighboring segments was densely fibrous. The centers of the aneurysmal walls of Lesions (A) and (B) showed severe fragmentation and disappearance of the elastic lamellae in the remaining outer media (Figure 3a ). Immunohistochemical examinations showed that the dense fibrosis had cells positive for HHF35 and there were few infiltrates of HAM56-positive cells. In Lesion (C), both edges showed dense fibrosis without atherosclerotic changes such as atheroma or foam cells (Figure 4a ), while the medial elastic lamellae were relatively preserved at the center of the aneurysmal wall (Figure 3b ). Immunohistochemical examinations showed that the fibrosis had cells positive for HHF35 and that the edge was infiltrated by HAM56-positive macrophages. Lesion (D), a shallow depression without gross dilatation or dissection, was adjacent to Lesion (C). Histologically, a zonal and fine fibrosis extended throughout the middle-third of the aortic media without atherosclerotic changes such as atheroma or foam cells. At the shallow depression of Lesion (D), fine fibrosis continued from the intima to the media (Figure 4b) . A mild proliferation of capillaries was observed. There were no findings of hemorrhage or thrombus in the fibrous tissue and iron staining showed no hemosiderosis in the lesion. Immunohistochemical findings were similar to those of Lesions (A) and (B). Dissection was localized within two-thirds of the circumference of the ascending aorta, and did not extend to the aortic valves or the arch. Cystic medial necrosis was observed in the non-dissecting segment of the aorta.
Case 4: A 67-year-old Japanese woman complained of back pain and was referred to Tokyo Metropolitan Geriatric Hospital. On admission, she presented with cardiomegaly (cardiothoracic ratio; 70%). She died suddenly on the 25th hospital day. Autopsy findings showed a saccular aneurysm, 3.5 cm in diameter, in the ascending aorta, which ruptured and resulted in cardiac tamponade ( Figure  5 ). The proximal edge of the aneurysm protruded like a shelf and histologically showed dissection with dense fibrosis. Immunohistochemically, the fibrosis had cells positive for HHF35. The distal edge was connected to the macroscopic complete dissection with a false lumen filled with thrombus. 
DISCUSSION
Saccular aneurysms developed in "healed microscopic dissection", as shown in Case 1 in our study. In the initial stage, fibrosis was observed from the intima to the middle-third of the media, which was accompanied by disappearance of the medial elastic fibers. Zonal fibrosis extended throughout the middlethird of the media without any gross dilatation of the aortic lumen, which we refer to as "healed microscopic dissection" (Figure 6a ). The aorta in this stage did not dilatate at all and there were no findings of hemorrhage in the wall. Thus, this lesion will be different from fibrosis of an organized thrombus in the dissected false lumen (Figure 6d ). The prototype of this lesion may be an ulcer-like lesion. [8] [9] [10] [11] Cystic medial necrosis was observed in the non-dissecting segment of the aorta of Case 1 and this degeneration might be the underlying abnormality of these lesions, although its significance in dissection is controversial. [12] [13] [14] [15] [16] [17] [18] Marsalese, et al 19) reported that 53% of patients with cystic medial necrosis died of aortic dissection or rupture. Hartman and Eftychiadis 20) reported that medial hemorrhage, proliferation with fibrosis of smooth muscle cells, vacuolar degeneration and coagulation necrosis of smooth muscle cells, elastin fragmentation, and collagen degeneration were prototypes for dissection.
The second stage of dilatation showed ulceration of the intima (Figure 6b ). Macrophages may play a role in the destruction of the wall. Another possibility is that a jet-like stream of the blood at the ascending aorta in the systole could peel the inner layers of the wall from the dissection by shear stress, if the dissection occurred relatively closely to the lumen. In this stage, the medial elastic fibers were still preserved in the outer-third of the media.
In the final stage of aneurysm formation, a gross characteristic was a shelflike protrusion at the edge. At the center of the aneurysmal wall, the media became thin and the medial elastic fibers almost disappeared (Figure 6c ). Thus, partial sections at the periphery of the discussed region are not sufficient for diagnosis; cross-sections of the whole region which include the edges of the aneurysm are necessary for diagnosis. One patient died of cardiac tamponade due to rupture in our study. Since the likely result of a fragile aneurysmal wall is rupture, this lesion should be treated surgically if possible.
Macroscopic dissection was complicated in Case 4. Cassidy and Pinniger 1) reported a similar autopsy case of a 45-year-old man. His saccular aneurysm in the ascending aorta had a characteristic "rest" which appears to be similar to what we referred to as a "shelf-like protrusion", but histological findings of this rest are not available.
To the best of our knowledge, there have been only a few previous reports on this entity. Saito, et al 2) reported two types of saccular aneurysms caused by "healed medial dissection". Type I developed at the site where the inner wall of the dissection blew out and type II developed in the full-layered aorta. Our cases can be classified as their type I. They reported 3 autopsy cases with type I aneurysm; two aortic aneurysms and one subclavian artery aneurysm at the ages of 60, 37, and 62, respectively. Two cases were female and one was male. They suggested that this type of aneurysm was formed by enlargement of the ulcer-like projection. They also stated that hemorrhage of the vasa vasorum in the media would be the initial lesion in dissection for 2 reasons. First, saccular aneurysm was considered to be formed after rupture of a partly organized intramural hematoma into the arterial lumen. This meant that medial dissection preceded intimal tearing. Second, their cases did not rupture despite a thin medial layer. This indicated that intimal laceration followed organization of the hematoma, Vol 42 No 5 strengthening the arterial wall. With regard to the pathogenesis, they speculated that cystic medial degeneration, which was observed in two cases, might induce a dissection.
Murray, et al 3) reported this type of dissection as "incomplete dissection", which accounts for intramural dissection; following laceration of the intima and subjacent media without complete laceration, the edges would retract and the "bare area" would be filled in with a neointima composed primarily of fibrous tissue which would become covered by endothelium. They reported that 8 of 12 patients (75%) with "incomplete dissection" manifested aortic regurgitation, although only one patient (25%) showed this symptom in our study.
In conclusion, we have reported 5 cases of saccular aneurysms in the ascending aorta associated with histological dissection. Partial sections were not sufficient for diagnosis; cross-sections which included the edges were necessary. The incidence was 0.085% among elderly autopsy cases. All 5 cases were female. The initial lesion showed histological fibrosis of the intima and the media without gross dilatation or dissection. This "healed microscopic dissection" is not the same with fibrosis of an organized thrombus in the dissected false lumen. In one case, rupture of the aneurysmal wall resulted in a cardiac tamponade. Surgical treatment is advisable, as with an ordinary atherosclerotic aneurysm.
This material was originally reported at the 36th Annual Meeting of the Japanese College of Angiology, Okinawa, Japan in 1995.
